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From the Bridge

The Importance of

Marine Reserves Monitoring

By Chris Mobley

In 2003, the State of California established
a network of marine reserves (no-take zones)
and marine conservation areas (limited take
zones) in state waters of the Channel Islands
National Marine Sanctuary. This year, the sanc-
tuary will release a draft environmental impact
statement that proposes to extend this network
into federal waters, nearly doubling protected
areas from approximately 10 percent to
approximately 19 percent of sanctuary waters.

Even though only the state waters portion
of the network has been completed, this is
the largest network of marine protected areas
on the west coast of North America. Its design
involved extensive community and scientific
input, initiated by citizens concerned about
the long-term decline in the health and abun-
dance of sanctuary resources.

The sanctuary is dedicating this issue of
the Alolkoy to marine reserves because stake-
holders and the general public are all keenly
interested in the subject. We hope that people
will learn more about the research that is
under way, who is doing the work, what we
expect to learn, and when we expect to
obtain statistically reliable research data.

Potential Benefits

Based on international scientific data on
marine reserves performance, as well as
results seen over decades of no-take protec-
tion at Anacapa Landing, resource managers
and marine scientists predict that the marine
reserves network will help protect and
enhance sanctuary resources over the long
term. For example, biodiversity, abundance,
and size of marine fishes and other species
may increase significantly within marine
reserves. In addition, socioeconomic analyses
predict that the short-term impacts of imple-
menting the network should be relatively
small, and that the long-term benefits could
be significantly large.

Are the Reserves Working?
Naturally, stakeholders in the sanctuary
are asking variations on one big question:
Sl — .
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“Are the reserves working?” For example:

e Decision-makers want to know whether
this approach is an effective tool for
ecosystem-based management. They know
that our oceans are in trouble and that
we must find ways to improve long-term
conservation. More immediately, under
California’s Marine Life Protection Act, the
Fish and Game Commission must make
decisions on additional marine reserve
network proposals up and down the state.

e Commercial and recreational fishermen
want to know more about the socioeco-
nomic impacts of establishing reserves—
i.e., closing off areas of the sanctuary to
fishing—and whether there is any payoff in
the spillover of species from protected areas
into the surrounding unprotected areas.

e Scientists want to understand how
ecosystems respond to this new manage-
ment regime. For example, if lobster and
sheephead increase in protected areas due
to reduced fishing pressure, does that result
in a decrease in urchin, since lobster and
sheephead eat urchin? Does the decrease in
urchin result in an increase in kelp, since
urchin eat kelp? How do changes like these
affect an ecosystem’s resilience to El Nifo
events or pollution, its ability produce
harvestable resources, or its resistance to
invasion by introduced species?

e Resource managers want to know how
best to protect marine reserves. What is the
best way to educate the public on the
reserves’ location and regulations? Are indi-
viduals willing to comply with the regula-
tions once they understand them? What
resources—wardens, boats, aircraft—are
needed to address poaching and other vio-
lations? Will users exert peer pressure on
each other to comply with the regulations?

The Need for Monitoring

This short list gives a sense of how many

- concerns are embedded in the question, “Are
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This map shows the existing marine reserves network in the state waters of the sanctuary, which includes both state marine reserves (no-take zones) and state
marine conservation areas (limited take zones). For a map of the proposed federal extensions, see page 14.

the reserves working?” The only way to find out is to con- Department of Fish and Game, the National Marine
duct ecological and socioeconomic monitoring. We are Fisheries Service, and the U.S. Coast Guard. Fourth, top-
already obtaining excellent data on short-term socioeco- notch research institutions such as the U.S. Geological
nomic impacts and on regulations and compliance ques- Survey and UC Santa Barbara have already conducted
tions. Ecological questions might take years to answer. We monitoring in the Channel Islands for many years, and they
may get initial indications of species response in the first are working with each other and the agencies to imple-
five years, but most scientists believe it will take 15 years or ment marine reserves monitoring programs.
longer to see significant, broad-scale changes in abundance,
diversity, and productivity. Public Involvement is Key

Fortunately, the Channel Islands may be an ideal loca- Citizens throughout California, but especially from Los
tion for answering many of these questions. First, the Angeles County to Santa Barbara County, really care about
islands are offshore, reducing the influence of human fac- the long-term health of the sanctuary. Many invest their
tors like pollution that could confound the research if con- energy and time through stakeholder groups such as the
ducted along the mainland. Second, local waters include an Sanctuary Advisory Council and the Channel Islands
incredible diversity of habitats and species, so the results Naturalist Corps. Active public involvement and interest is
will be of interest to resource managers ranging from why the first west coast marine reserves network was
Mexico to Alaska. established here, and public involvement will ensure that

Third, a number of key agencies have overlapping agencies and research institutions continue to effectively
jurisdiction in the Channel Islands and are committed to manage and monitor the marine reserves network.
supporting monitoring and enforcement—including the
sanctuary, Channel Islands National Park, the California Chris Mobley is Superintendent of the sanctuary.
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Socioeconomic Research:

Recreational Boater Surveys

By Chris LaFranchi

An important aspect of socioeconomic research is
understanding the long-term effects of marine reserves on
people and sanctuary ecosystems. Do reserves help maintain
productive, sustainable ecosystems that provide what
humans want and need?

After no-take marine reserves were approved in 2003,
the sanctuary and the California Department of Fish and
Game laid the groundwork for monitoring socioeconomic
conditions. With the help of partners, the sanctuary is devel-
oping a social science program that will ultimately construct
a more complete picture of human-sanctuary interactions.

These interactions are categorized as consumptive (e.g.,
fishing, spear fishing), non-consumptive (e.g., kayaking,
surfing, and wildlife viewing), passive (e.g., learning about
the sanctuary through reading), and education and research-
related (e.g., lectures and exhibits). While much information
exists in the consumptive and education/research categories,
there has been little formal study of non-consumptive and
passive sanctuary use.

One of the first steps in the sanctuary’s socioeconomic
research effort is to obtain more information on recreational

© NaturalEquity

Researchers pose with the first Channel Islands boater to complete the tour
and survey aboard the R/V Shearwater. Left to right: Christy Loper (NOAA
Knauss Fellow), Julie Bursek (Sanctuary Education Coordinator), Miwa
Tamanaha (NaturalEquity), Linwood Pendleton (UCLA Associate Professor),
boater, Ryan Vaughn (UCLA doctoral candidate), and Chris LaFranchi
(Sanctuary Social Science Coordinator).
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Researchers prepare to administer the recreational boating survey to Channel
Islands boaters. Clockwise from top: Allison Chan (NaturalEquity), Miwa
Tamanaha (NaturalEquity), Erin Gaines (NOAA Hollings Intern, Stanford
University undergraduate), and Ryan Vaughn (UCLA doctoral candidate).

boating and its associated activities, like diving, kayaking,
surfing, and wildlife viewing. The sanctuary and its partners
are implementing recreational boater surveys to fill the gap.

2006 Surveys

Between May and December 20006, three separate
surveys are taking place: a recreational boater survey, a
postcard survey, and an anchorage choice survey.

In the recreational boater survey, the NOAA vessel
R/V Shearwater approaches boaters out on the water,
inviting them to come aboard to take the survey and enjoy
a vessel tour.

The postcard survey, which takes about two minutes
to complete, is given to boaters at fuel docks, chandleries,
launch ramps, and yacht clubs. It is also inserted with
marina bills (slip fees) as a mail-back survey.

The anchorage choice survey is administered by phone
or online. The first 300 boaters who complete the anchorage
survey will receive a coupon from West Marine.

These surveys were designed by experts at the
University of Colorado, the University of Delaware, and
Ohio State University. In addition, researchers from
NaturalEquity (www.naturalequity.com), an independent
and non-commercial organization, conducted focus groups
with boaters before implementing the surveys. All stages
of the surveys involve a formal peer review process.




Boater Survey Protocol

To gather data for the recreational boater survey,
researchers and sanctuary staff hail boaters from a skiff
launched from the R/V Shearwater, the sanctuary’s 62-foot
aluminum catamaran. They then invite boaters to come
aboard the vessel to take the survey and enjoy a tour.

R/V Shearwater staff and a Channel Islands Naturalist
Corps volunteer answer questions about the sanctuary
and its programs.

The survey is conducted using a custom-designed
ArcView geographic information system (GIS) program. This
interactive program runs on a laptop computer and allows
boaters to zoom in and out on digitized nautical charts—
drawing and automatically logging areas where they spend
time in the sanctuary. The program makes it easy for
boaters to show exactly where they go for fishing, diving,
kayaking, wildlife viewing, and other activities.

Participants are also asked to fill out a paper survey
about how they perceive the sanctuary and its goals, espe-
cially in relation to marine reserves. The data are entered
into a computer later. While information from individual
boaters is kept confidential, a summary of the data will be
available online in 2007. (www.oceanstudy.net/info.htm)

On average, it takes less than 30 minutes to complete
the two-part survey. The researchers’ goal is to gather 300
responses. The majority of boaters contacted so far have
enthusiastically agreed to come aboard the R/V Shearwater.
Despite challenging weather during the first official cruise
on Memorial Day, 10 boaters completed the surveys and
took the tour. On July 4th weekend, an additional 30
boaters participated.

The recreational boater survey offers opportunities for
education and outreach to an avid group of sanctuary users.
Boaters who complete the survey receive a DVD on the
sanctuary as well as literature on the sanctuary, park, and
marine reserves. During the Memorial Day cruise, the survey
stimulated discussion about many important issues, includ-
ing boundaries and restrictions in the sanctuary, no-take
marine reserves, and the long-term impacts of reserves.

The Memorial Day effort benefited from the presence
of Dennis Carlson, a Channel Islands Naturalist Corps volun-
teer who is a longtime and experienced boater. Dennis is
adept at providing R/V Shearwater tours and talking about
boating generally in the Channel Islands.

Survey Partners and Data

The surveys are part of larger study of re
boating being conducted by researchers
NaturalEquity and University of Califor
Los Angeles. The Resources Legacy

Sanctuary Social Science
Coordinator Chris LaFranchi
helps a Channel Islands
boater transfer to the R/V
Shearwater’s skiff.

© Miwa Tamanaha

Fund Foundation and West Marine also support the study.
This multi-year effort, launched in May 2005, will help the
sanctuary and its partners understand recreational and
resource use patterns, attitudes and perceptions of recreation-
al boaters, and their economic contribution and impact.

Survey data will be combined to create the first inventory
of recreational boaters in the sanctuary. It will include char-
acteristics of boats and boaters, use patterns and related
activities, and how much boaters know about the sanctuary
and where they acquire their information about it.

In addition, expenditure data will provide insights about
how much money boaters spend in the local economy and
how those expenditures relate to specific areas and features
of the sanctuary. The data will be used to estimate a model
of boater behavior, increasing understanding of boaters’
anchorage and activity choices.

An Ecosystem Approach

Sanctuary managers and policymakers increasingly think
in terms of entire ecosystems. Humans derive benefits by
interacting with sanctuary ecosystems and, in the process,
influence ecosystem function, productivity, and resilience.
Understanding how humans interact with and benefit from
the sanctuary is essential for effective ecosystem management
and stewardship.

Through the recreational boating surveys, researchers
are exploring the significance of private boating, both to the
local economy and to the ecosystems that the sanctuary is
tasked with protecting and managing. The resulting data will
enhance opportunities for managers and policymakers to
include humans in an ecosystem-based approach. The data
will also help demonstrate how the sanctuary’s ecological
attributes, some of which are directly affected by marine
reserves, influence where boaters go, what they do, and
how they perceive the experience.

Chris LaFranchi is Social Science Program Coordinator
Jor the sanctuary and serves as investigator/coordinator
of the boating study.

For more information on socioeconomic




Biological Monitoring in the Sanctuary

By Dani Lipski

Recommendations for biological
monitoring in the sanctuary’s state
marine protected areas were developed
in a workshop attended by the scientific
community, recreational and commercial
fisheries, conservation groups, govern-
ment agencies, and the general public.
In 2004, the California Department of
Fish and Game incorporated these rec-
ommendations into a monitoring plan.

The plan builds on historical data
from the Channel Islands region and
present-day monitoring programs. Its
goals are to determine the effects of
marine protected areas on species,
ecosystems, and habitats; and to
improve or sustain local fisheries.
Although some species and habitats
respond quickly to protection, others
may not respond for years or decades.
Long-term monitoring will play a vital
part in helping the sanctuary under-
stand, manage, and sustain the Channel
Islands’ marine ecosystem.

Areas of Study

Biological monitoring programs
seek to determine the impacts of marine
protected areas on:

e Species abundance, individual size,
biomass, and spawning biomass

e Species composition as it relates to
ecosystem functions

e Habitat as related to physical alte-
ation (e.g., fishing) and secondary
impacts of biological community
changes (e.g., habitat-forming algae)

Cowcod (Sebastes levis) are among the fish
species tracked by biological monitoring programs.
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e Species spillover from marine
protected areas into adjacent areas

¢ Catch per unit effort (CPUE) and
total catch

The scientific literature about fully
protected marine reserves describes
positive changes in marine populations,
communities, habitat, and catch.
Formerly fished species may exhibit
increases in abundance, individual
size, biomass, and spawning
biomass. The extent of change depends
on fishing intensity over time, the loca-
tion of potential source populations, and
species growth and reproduction rates.

Even non-fished species may
exhibit changes in population size if
they are connected to a fished species
through predator or prey interactions.
These indirect effects can result in
altered species composition of a
marine community. One example is an
increase in lobsters as a result of pro-
tection from fishing that leads to a
decrease in urchins and an increase in
kelp and kelp-associated species.

Habitat changes may result from
the prohibition on physically altering
the seabed with bottom fishing gear.
Undisturbed seabeds are more suited
to support growth of habitat-forming
species. Also, changes in species com-
position may result in changes to habi-
tat (e.g., an increase in grazers may
decrease habitat-forming algae).

Spillover occurs when more indi-
viduals of a particular species leave a

A PISCO scientist retrieves a larval collector as part
of the program's ongoing surveys inside and out-
side of marine reserves.

© PISCO

marine protected area than enter it.
Spillover may affect species populations
outside marine protected areas; more
individuals available to a fishery could
result in a higher catch per unit effort
(CPUE).

All of these potential changes must
be monitored to determine the impacts
of marine protected areas on species,
ecosystems, habitats, and fisheries. The
following monitoring programs, most
with support from sanctuary staff and/or
vessels, are tracking the effectiveness of
marine protected areas, with the prelimi-
nary evaluation expected in 2008.

Fish Transect Surveys

The Partnership for Interdisciplinary
Studies of Coastal Oceans (PISCO) at
UC Santa Barbara’s Marine Science
Institute began research in the sanctuary
in 1999. Scientists conduct fish transect
surveys, monitor young invertebrates
and fish, record oceanographic condi-
tions, and track fish movements using
microchemistry and acoustic receivers.
This program helps answer questions
about species abundance, size, compo-
sition, and habitat changes. www.pis-
coweb.org/research

Kelp Forest Monitoring
Channel Islands National Park biol-
ogist David Kushner leads a team of
scientists who have monitored kelp for-
est sites near the islands for the past 24
years. Partners include the sanctuary,
California Department of Fish and

© Love Lab

Researchers from Love Lab conduct studies of inver-
tebrates like this basket star (Gorgonocephalus
eucnemis).




Game, National Marine Fisheries
Service, PISCO, and others. Currently
scientists collect baseline data from 33
sites inside and adjacent to four marine
protected areas. They study the popu-
lation dynamics of over 68 taxa (cate-
gories) of algae, fish, and invertebrates
and log temperatures at each site. This
program contributes to knowledge of
species abundance, size, and communi-
ties. www.nature.nps.gov/im/units/chis/
marinereports.htm

Rocky Intertidal Monitoring

Channel Islands National Park
researcher Dan Richards leads the
Rocky Intertidal Monitoring Program
which studies approximately 32 inver-
tebrate and algal taxa. Measurements
take place at fixed plots, photographed
and scored each spring and fall.

This program began in 1982 at
Anacapa Island and now includes 21
sites in park and sanctuary waters. The
data help determine intertidal popula-
tion, community, and habitat changes
as well as providing a baseline for
evaluating future population shifts.
www.nature.nps.gov/im/units/chis/
marinereports.htm

Deepwater Submersible
Surveys

Milton Love, head of Love Lab at
UC Santa Barbara, has conducted deep-
water submersible surveys for many
years in the Channel Islands region.
Lab researchers take baseline surveys
of fish, invertebrates, and habitats in
current and proposed marine protected
areas. Love also continues to investi-
gate black corals, sponges, and other

Researchers from the California Department of
Fish and Game deploy a remotely operated vehi-
cle (ROV) from the R/V Shearwater.

© CDFG

habitat-forming invertebrates, providing
valuable information on these and other
species and communities.
www.lovelab.id.ucsb.edu

ROV Monitoring

The California Department of Fish
and Game, in partnership with the
sanctuary, The Nature Conservancy,
and Marine Applied Research and
Exploration, uses a remotely operated
vehicle (ROV) to survey fish popula-
tions. This research monitors changes
in finfish density on hard bottom reefs
beyond the depth limits of SCUBA
divers. 2005 marked the third year of
this research, which samples sites inside
and outside marine protected areas and
provides information about fish popula-
tions and communities.
www.dfg.ca.gov/mrd

SCUBA Fish Surveys

Reef Environmental Education
Foundation (REEF) volunteers conduct
fish surveys using SCUBA in the sanctu-
ary. The annual survey plan includes 30
sites inside and outside marine proteced
areas: seven sites near San Miguel Island,
eight near Santa Rosa Island, eight near
Santa Cruz Island, and seven near Santa
Barbara Island. As of April 2000, 1,444
REEF surveys had been conducted docu-
menting 122 species of fish in the sanctu-
ary. This program helps evaluate changes
in fish populations and communities.
www.reef.org

Juvenile Fish Recruitment
Donna Schroeder of UC Santa

Barbara’s Love Lab conducts SCUBA

surveys for fish and invertebrates in and

© Carl Gwinn

SCUBA surveys provide valuable data on
changes in fish populations.

around marine protected areas. Since
1995, Schroeder has gathered data on
juvenile fish recruitment around Santa
Cruz and Anacapa islands that can be
used to estimate recruitment before and
after the establishment of marine pro-
tected areas. Schroeder has also sur-
veyed fish, invertebrates, and kelp den-
sity at sites near Santa Rosa Island that
provide information on species abun-
dance, community structure, and habi-
tat. www.lovelab.id.ucsb.edu

Invertebrate and Eelgrass
Monitoring

Jack Engle of UC Santa Barbara’s
Marine Science Institute has surveyed
invertebrates annually since 1982 and
has monitored eelgrass for many years
at Anacapa Island. Engle also conducts
roving diver surveys for fish. The focus
of his research is to learn how species
interact to maintain stable habitats. His
work contributes to understanding
changes in populations, communities,
and habitats in marine protected areas.
WWW.tatman.org

Acoustic Monitoring

Researchers Michael Domeier and
James Lindholm of the Pfleger Institute
of Environmental Research (PIER) use
acoustic receivers to track the move-
ment of fish around the Channel
Islands. Individual fish are tagged and
monitored by an array of 96 acoustic
receivers. This research will help deter-
mine species spillover from marine
protected areas. (See page 9 for more
details.) www.pier.org

Dani Lipski is a Research Assistant at
the sanctuary.

Sarah Fangman

The Delta submersible allows scientists to make
detailed observations of deepwater invertebrate
communities.




California’s Marine Life Protection Act

By John Ugoretz

In the late 1990s, the State of
California responded to declines in
marine resources with legislation to
protect the ocean. Among other laws,
the 1999 Marine Life Protection Act
(MLPA, California Fish and Game
Code, sections 2850 to 2863) aims to
create a network of marine protected
areas. The act requires a comprehen-
sive master plan, a Marine Life
Protection Program, and the MLPA
Initiative—a public process to imple-
ment the act on a regional basis.

The act describes “marine life
reserves” (no-take areas) as essential
elements of marine protected areas. It
recognizes that no-take reserves “pro-
tect habitat and ecosystems, conserve
biological diversity, provide a sanctu-
ary for fish and other sea life, enhance
recreational and educational opportuni-
ties, provide a reference point against
which scientists can measure changes
elsewhere in the marine environment,
and may help rebuild depleted fish-
eries” [subsection 2851(f), FGC].

Program Goals

The master plan must include rec-
ommendations for marine protected
areas with “an improved marine life
reserve component” [subsection
2853(c)(1), FGCl. The act establishes
six goals for the Marine Life Protection
Program:

e To protect the natural diversity and
abundance of marine life, and the
structure, function, and integrity of
marine ecosystems

e To help sustain, conserve, and
protect marine life populations,
including those of economic value,
and rebuild those that are depleted

e To improve recreational, educational,
and study opportunities provided by
marine ecosystems that are subject to
minimal human disturbance, and to
manage these uses in a manner con-
sistent with protecting biodiversity
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Species that stand to benefit from the establishment of new marine protected areas on California’s

hn Ugoretz
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Central Coast include lingcod (left, Ophiodon elongatus) and wolf eel (right, Anarrhichthys ocellatus).

e To protect marine natural heritage,
including representative and unique
marine life habitats in California
waters, for its intrinsic value

e To ensure that marine protected
areas have clearly defined objectives,
effective management measures, and
adequate enforcement, and are
based on sound scientific guidelines

e To ensure that marine protected
areas are designed and managed,
to the extent possible, as a network

The Central Coast Study

Between October 2004-March 2000,
the California Department of Fish and
Game (DFG), along with outside part-
ners, implemented the MLPA Initiative,
examining a preliminary study region
along the Central Coast between
Pigeon Point (San Mateo County) and
Point Conception (Santa Barbara
County). The partners convened a
working group of more than 50 people,
compiled information on habitats and
uses, and held public meetings.
California Secretary for Resources Mike
Chrisman appointed a blue ribbon task
force to provide oversight.

After the working group devel-
oped a range of proposals for marine
protected areas, the task force for-
warded a preferred package to DFG
for consideration. DFG delivered its
preferred alternative to the California
Fish and Game Commission on June
22. This alternative includes 26 marine
protected areas covering about 208

square miles, representing approximately
18 percent of state waters in the Central
Coast region. Of these, 13 are no-take
state marine reserves covering about 93
square miles, or approximately 8 percent
of state waters.

The commission heard testimony on
the preferred alternative in August and
selected a final plan for the Central Coast’s
marine protected areas.

NOAA Partnerships

NOAA and the National Marine
Sanctuary Program offered valuable assis-
tance to the MLPA Initiative. Staff from
Monterey Bay National Marine Sanctuary
participated in the stakeholder working
group and assisted with GIS mapping,
data collection, and data compilation.
NOAA’s Marine Protected Area Center
and the Sanctuary Program also provided
financial support for a mapping tool and
tishing data collection.

Partnerships between NOAA and
DFG are important to implementing
state marine protected areas. As demon-
strated during the creation of such
areas in Channel Islands National Marine
Sanctuary, the Sanctuary Program provides
support for public processes and planning
as well as staff, equipment, and financial
support. These partnerships will help
California meet the MLPA mandate more
quickly and implement a comprehensive
network of marine protected areas.

John Ugoretz is Nearshore Ecosystem/
MLPA Coordinator for the California
Department of Fish and Game.




Acoustic Fish Tracking at Anacapa Island

By Jonna Engel

Knowledge about the movement
of fishes in relation to marine reserves
boundaries is vital to successful con-
servation and management. Traditional
field approaches such as snorkel and
SCUBA diving, occupied submersibles,
and remotely operated vehicles pro-
vide data on the behavior of fish and
their environment. However, these
approaches have limited ability to
follow individual fish for extended
periods of time. Acoustic tracking
techniques supply the means to
collect such data.

The Pfleger Institute of
Environmental Research (PIER) is
using an acoustic receiver array
around the Channel Islands to track
the movements of several fish species.
A subset of this project, directed by
PIER senior biologist James Lindholm,
is looking at the movements of
California sheephead (Semicossyphus
pulcher) and kelp bass (Paralabrax
clathratus) in relation to the bound-
aries of the state marine reserve at
Anacapa Island.

Tags and Receivers

In order to track fish movements,
an acoustic transmitter (or tag) is surgi-
cally implanted in individual fish. The
transmitter emits a unique pulse every
60-180 seconds that is recorded by
acoustic receivers whenever a tagged
fish swims into range. The transmitters

A PIER researcher releases a tagged California
sheephead (Semicossyphus pulcher).

© Michael Domeier

in smaller fish last up to two years,
while those in larger fish last up to
five years. The larger transmitters also
provide information on fish depth
movements.

Currently there are 96 acoustic
receivers, or listening stations,
deployed throughout the Channel
Islands and at key locations on the
mainland. Each receiver constantly
“listens” for tagged fish to swim into
range, approximately 500 meters in
any direction. At Anacapa Island, a
total of 44 receivers surround the
island in two concentric rings, provid-
ing receiver coverage from the
nearshore to 2 km offshore. This
includes 11 receivers within the state
marine reserve.

Data are downloaded from each
of the receivers every four to five
months. Receivers at depths of less
than 30 meters are accessed by SCUBA
divers, while receivers at greater
depths are accessed by acoustic releas-
es or remotely operated vehicles.

Fish Movement Data

Since June 2004, a total of 52
sheephead (both male and female)
and 50 kelp bass have been tagged
and tracked at Anacapa Island. While
the project is ongoing, the results to
date have been very interesting. All of
the sheephead and 93 percent of the
kelp bass released inside the state
marine reserve have remained in the
reserve. Further, up to 70 percent of
male sheephead and 33 percent of
kelp bass released outside the reserve
have been recorded inside the reserve
on a regular basis.

The acoustic tracking data have
also revealed other little-known
aspects of fish behavior. For example,
from July 2004-January 2005 an adult
male sheephead was found to spend
most of his time near where he was
caught and released, within the inner
ring of receivers. However, he made
periodic movements to the outer ring

James Lindholm installs a PIER acoustic receiver
on the ocean floor.

of receivers in deeper water. While it
had been assumed that large male
sheephead only occupy specific territo-
ries during spawning season, this fish
ventured into deeper water on several
occasions for multiple days.

A National Effort

As part of a large meta-ecological
study, James Lindholm has similar
acoustic tracking projects under way
at Stellwagen Bank National Marine
Sanctuary and Florida Keys National
Marine Sanctuary. The National Marine
Sanctuary Program supports this
research with mini-grants, education
and outreach efforts, and assistance
with servicing the acoustic array.
Ultimately, tracking fish movements
at multiple sanctuaries will offer
insights into the effectiveness of
marine reserves for conservation and
management.

The PIER project in the Channel
Islands will finish collecting data in fall
2000, with data analysis and reporting
expected in 2007. For more informa-
tion, visit www.pier.org

Jonna Engel was formerly a Marine
Reserves Outreach Specialist at the
sanctuary.
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New Collaborative Research Projects

With support from the Channel
Islands Marine Sanctuary Foundation,
the Collaborative Marine Research
Program (CMRP) fosters partnerships
that bring stakeholders together in
cooperative marine research, resource
assessment, and protection. Since its
founding in 2001, the program has
brought scientists and fishermen togeth-
er to investigate resource management
questions in the sanctuary.

Oversight is provided by a plan-
ning committee composed of marine
researchers, recreational and commercial
fishermen, Sea Grant Extension marine
advisors, and the following resource
management agencies: the sanctuary,
Channel Islands National Park, National
Marine Fisheries Service, and California
Department of Fish and Game.

Recent Proposals

In July 2005, the program issued a
request for proposals, seeking projects
that would evaluate marine protected
areas. The request focused on two
types of projects: collaborative research
on fishing effects in Channel Islands
marine protected areas; and education
and outreach to inform the public
about marine protected areas and/or
research. Up to $90,000 in funds was
made available. Several funded projects
are currently under way and scheduled
for completion in 2007 (see project
descriptions below).

In addition, the planning committee
hired a project manager, Donna
Schroeder of UC Santa Barbara’s Marine
Science Institute, to work with the
project leaders, individuals, and organi-
zations involved in the collaborative
research and to submit funding propos-
als to increase program support.

Funded Projects

Marine Protected Area Benefits for

Recreational Fishers of Calico Bass

Project Leaders: David Bacon, Patricia Halpin,

and Carolynn Culver

Fishing Partners: Joel Greenburg, Dan Fink,

Ramona Lisa McFadyen, and Tiffany Vague
Several marine protected areas

were formerly prized fishing grounds

Ramona Lisa Photography

©

© Ramona Lisa Photography

Left: The Scorpion Anchorage Marine Protected Area at Santa Cruz Island provides ideal habitat for calico
bass. Right: Fisheries biologist Patti Halpin of UC Santa Barbara’s Marine Science Institute measures and
tags a calico bass before releasing it to the same location where it was caught.

for calico (kelp) bass (Paralabrax
clathratus). Recreational fishermen and
scientists are working on a tagging
project to determine whether calico
bass within a reserve move to areas
outside a reserve. This project will help
evaluate the benefits of marine protect-
ed areas for this species. The project
aims to tag at least 400 fish at two
sites, one off Santa Cruz Island and the
other off Anacapa Island. Recovery of
tagged fish will involve the California
Recreational Fishery Survey, local fish-
ing and diving groups, and PISCO
(Partnership for Interdisciplinary
Studies of Coastal Oceans).

Variation in Larval Supply Inside
and Outside Marine Protected Areas
within the Channel Islands National
Marine Sanctuary
Project Leaders: Mark Page, Stephen Schroeter,
Jenifer Dugan, and Carolynn Culver
Fishing Partners: Bruce Steele, Rick Gutierrez,
and Harry Liquornik

Many marine animals of commer-
cial, recreational, and ecological impor-
tance (e.g., sea urchins, rock scallops,
rock crabs) have a two-phase life
cycle. The more conspicuous and
familiar life stage on the bottom is
preceded by a nearly invisible plank-
tonic larval stage that floats in the

water column for days to weeks.
Changes in the populations of marine
animals may be related to the supply
of these tiny larvae. Fishermen and
researchers from UC Santa Barbara’s
Marine Science Institute and the UC Sea
Grant Extension Program are comparing
the larval supply of invertebrates inside
and outside marine protected areas at
Santa Cruz and Santa Rosa islands.

Goleta Pier, A Platform for Education
and Conservation
Project Leaders: Ken Jones and Boyd Grant

This education and outreach pro-
gram is designed to develop and test
educational/outreach materials about
conservation-oriented pier and shore
fishing practices as well as marine pro-
tected areas. Under the supervision of
adult mentors and scientists, young
anglers will enjoy a full day’s fishing,
documenting their catches while learn-
ing about species, regu